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The present invention relates to an alumina sol 
coating fluid, particularly an alumina sol coating 
fluid for forming an ink-receiving layer of a record- 
ing sheet. 

In recent years, there have been many op- 
portunities in which overhead projectors are em- 
ployed instead of conventional slide projectors, for 
presentation at meetings of various academic soci- 
eties or at various other meetings. Further, in the 
field of printing, transparent printed matters are 
required for various publications, packaging etc. 

In writing or printing on such transparent 
sheets, special caution or care is required particu- 
larly for the printing speed or drying, as compared 
with printing on usual paper sheets, since the 
transparent sheets lack in ink absorptivity. Also with 
opaque substrates, ink absorptivity is poor, and 
similar caution or care is required in many cases. 

On the other hand, it is reported, for example, 
in USP 5,104,730 that a recording sheet having an 
adsorbent layer of an alumina hydrate formed on a 
transparent non-absorptive substrate, is capable of 
solving above problems and thus suitable for use 
as a recording medium. This recording sheet com- 
prises a transparent substrate such as a polyethyl- 
ene terephthalate and a layer of a porous alumina 
hydrate, formed thereon, which absorbs and fixes 
mainly a colorant in ink. This porous alumina hy- 
drate layer is formed by coating on the substrate a 
coating fluid comprising an alumina sol of boehmite 
crystal particles and a binder of polyvinyl alcohol 
type, followed by drying. 

However, the coating fluid comprising an alu- 
mina sol and a polyvinyl alcohol type binder is 
likely to undergo an increase of the viscosity. This 
problem can be reduced by selecting the binder 
with proper characteristics. However, when it has 
been attempted to obtain a coating layer having a 
particularly good absorptivity, it has been likely that 
fine cracks result during the drying operation. 

It is an object of the present invention to pre- 
vent formation of fine cracks during the drying 
operation in the process for producing an alumina 
coating layer having good absorptivity. 

Thus, the present invention provides an alu- 
mina sol coating fluid containing an alumina hy- 
drate and a polyvinyl alcohol and having boric acid 
or a borate incorporated therein. 

Now, the present invention will be described in 
detail with reference to the preferred embodiments. 

In the present invention, the alumina hydrate 
may be any alumina hydrate so long as it is 
capable of forming a porous layer which is effec- 
tively absorbing e.g. the solvent in an ink, when it 
is coated on a substrate surface. However, boeh- 
mite (Al203»nH 2 0, n = 1 to 1.5) is particularly pre- 
ferred. 



The alumina hydrate layer obtained by coating 
the alumina sol coating fluid of the present inven- 
tion on a substrate, preferably has a porous struc- 
ture consisting essentially of pores with a diameter 

5 of from 1 to 15 nm and having a pore volume of 
from 0.3 to 1.0 cc/g, whereby the alumina hydrate 
layer has adequate absorptivity and the layer itself 
has transparency. Here, if the substrate is a trans- 
parent sheet, the resulting coated sheet will be 

w transparent. Even if the substrate is opaque, such 
transparent alumina hydrate layer does not impair 
the texture of the substrate and higher-quality im- 
age can be formed on it. 

It is preferred particularly from the viewpoint of 

15 both the fixing ability of colorant and transparency 
that in addition to above physical properties, the 
average pore radius of the alumina hydrate layer is 
from 1.5 to 8 nm, and the volume of pores with a 
radius within a range of ± 1 nm of the average pore 

20 radius is at least 45% of the total pore volume. 
More preferably, the average pore radius is from 
4.5 to 7 nm, and the volume of pores with a radius 
within a range of ± 1 nm of the average pore radius 
is at least 55%. In the present invention, the pore 

25 size distribution is measured by a nitrogen adsorp- 
tion and desorption method. 

In the present invention, the content of the 
alumina hydrate in the coating fluid is preferably 
from 10 to 30 wt%. The solvent is preferably water. 

30 The coating fluid of the present invention con- 

tains a polyvinyl alcohol as the binder. The amount 
of the polyvinyl alcohol is preferably such that the 
polyvinyl alcohol is from 5 to 50 wt% of the alu- 
mina hydrate. If the amount of the binder is less 

35 than the above range, the mechanical strength of 
the alumina hydrate layer tends to be inadequate. 
On the other hand, if it exceeds the above range, 
ink-absorptivity of the alumina hydrate layer tends 
to be impaired. 

40 The polyvinyl alcohol used as the binder pref- 
erably has a saponification degree of at least 90% 
and a polymerization degree of at least 500. 

The coating fluid of the present invention con- 
tains boric acid or a borate in an amount of from 

45 0.1 to 10 wt% as calculated as H3BO3 relative to 
the polyvinyl alcohol as the binder. If the content 
as calculated as H3BO3 is less than 0.1 wt%, no 
adequate effect of the present invention tends to 
be obtained, and it tends to be difficult to prevent 

50 formation of fine cracks during the drying operation 
or to increase the absorptivity. On the other hand, if 
the content as calculated as H3BO3 exceeds 10 
wt%, the change with time of the viscosity of the 
coating fluid tends to substantial, and the coating 

55 stability tends to poor. A preferred content of the 
boric acid or the borate is from 1 to 5 wt% as 
calculated as H3BO3. 
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As the boric acid, not only orthoboric acid but 
also metaboric acid and hypoboric acid may be 
used. As the borate, soluble salts of these boric 
acids are preferably employed. Specifically, 
Na 2 B4O7'l0H 2 O, NaBCWhkO, KsB^^O, 
KB0 2 , NH4B«09»3H 2 0 and NH4BO2 may, for ex- 
ample, be mentioned. 

The coating fluid may be coated on various 
substrates by means of e.g. a die coater, a roll 
coater, an air knife coater, a blade coater, a rod 
coater, a bar coater or a comma coater. The thick- 
ness of the coated layer may optionally be se- 
lected depending upon the specification of e.g. the 
particular printer, the type of the ink to be used for 
recording or its solvent, the amount of the ink, etc. 

By coating the alumina sol coating fluid of the 
present invention on a substrate, followed by dry- 
ing, it is possible to obtain a recording sheet which 
comprises a substrate and an alumina hydrate lay- 
er formed thereon, wherein the alumina hydrate 
layer contains a polyvinyl alcohol in an amount of 
from 5 to 50 wt% relative to the alumina hydrate 
and boric acid or a borate in an amount of from 0.1 
to 10 wt% as calculated as H3BO3 relative to the 
polyvinyl alcohol. 

This recording sheet has excellent absorptivity 
and an excellent fixing ability of the colorant. It can 
preferably be used particularly as a recording me- 
dium for an ink jet printer. 

The mechanism for suppressing formation of 
fine cracks by an addition of boric acid or a borate 
in the coating fluid of the present invention, is not 
clearly understood. However, it is considered that 
the boric acid or the borate acts on the polyvinyl 
alcohol as the binder to promote the geling rate 
thereof, whereby the strength and uniformity of the 
coated layer will be improved. Further, as a result, 
migration of the polyvinyl alcohol during the drying 
step will be suppressed, and absorptivity will be 
improved. 

Now, the present invention will be described in 
further detail with reference to Examples. However, 
it should be understood that the present invention 
is by no means restricted by such specific Exam- 
ples. 

EXAMPLE 1 

2 g of an aqueous solution containing 5 wt% of 
H3BO3 was added to 100 g of an alumina so, 
having a solid content of 18.35 wt%, prepared by 
hydrolysis-peptization of an aluminum alkoxide, 
and the mixture was heated to 40 * C. Then, 20.2 g 
of an aqueous solution containing a polyvinyl al- 
cohol (saponification degree: 97%, polymerization 
degree: 2300) was mixed thereto to obtain a coat- 
ing fluid having a solid content of 16 wt%. 



This coating fluid was coated on a transparent 
polyethylene terephthalate film (thickness: 125 urn) 
by a bar coater so that the coated amount after 
drying would be 23 g/m 2 , and then dried in an oven 
5 at 65 • C followed by heat treatment at 140 • C. The 
coated film thereby obtained was free from fine 
cracks, and its haze value was 4.2. Further, it had 
adequate absorptivity for recording by an ink jet 
printer. 

70 

EXAMPLE 2 

A recording sheet was prepared in the same 
manner as in Example 1 except that the amount of 
15 the aqueous solution containing 5 wt% of H3BO3 
was changed to 1 g. No formation of fine cracks 
was observed, and the haze value was 5.0. Further, 
it had the same absorptivity as the recording sheet 
of Example 1 . 

20 

COMPARATIVE EXAMPLE 

Using the same alumina sol and polyvinyl al- 
cohol solution as used in Example 1 , a coating fluid 

25 having no HsBOs incorporated, was prepared, and 
a coated film was prepared in the same manner as 
Example 1. The obtained coated film had numer- 
ous fine cracks (lengths of about 1 mm) in an area 
of an A4 size, and the haze value was 5.6. 

30 With the alumina sol coating fluid of the 
present invention, it is possible to prevent forma- 
tion of fine cracks during the drying step and to 
obtain an alumina layer having excellent absorptiv- 
ity and free from drawbacks. The coated layer 

35 obtained by coating and drying this coating fluid, 
has a low haze and is excellent in transparency, 
and thus it has an effect of suppressing the haze. It 
is excellent also in absorptivity. 

40 Claims 

1. An alumina sol coating fluid containing an alu- 
mina hydrate and a polyvinyl alcohol and hav- 
ing boric acid or a borate incorporated therein. 

45 

2. The alumina sol coating fluid according to 
Claim 1, wherein the alumina hydrate is boeh- 
mite. 

50 3. The alumina sol coating fluid according to 
Claim 1 , wherein the boric acid or the borate is 
incorporated in an amount of from 0.1 to 10 
wt% as calculated as H3BO3 relative to the 
polyvinyl alcohol. 

55 

4. The alumina sol coating fluid according to 
Claim 1, wherein the content of the alumina 
hydrate in the coating fluid is from 10 to 30 
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wt%. 

5. The alumina sol coating fluid according to 
Claim 1, wherein the polyvinyl alcohol is from 

5 to 50 wl% relative to the alumina hydrate. 5 

6. The alumina coating fluid according to Claim 1, 
wherein the polyvinyl alcohol has a saponifica- 
tion degree of at least 90% and a polymeriza- 
tion degree of at least 500. to 

7. A recording sheet comprising a substrate and 
a alumina hydrate layer formed thereon, 
wherein the alumina hydrate layer contains a 
polyvinyl alcohol in an amount of from 5 to 50 75 
wt% relative to the alumina hydrate, and boric 

acid or a borate in an amount of from 0.1 to 10 
wt% as calculated as H D B0 3 relative to the 
polyvinyl alcohol. 

20 

8. The recording sheet according to Claim 7, 
wherein the alumina hydrate is boehmite. 

9. The recording sheet according to Claim 7, 
wherein the alumina hydrate layer has a po- 25 
rous structure consisting essentially of pores 

with a radius of 1 to 15 nm and having a pore 
volume of from 0.3 to 1 .0 cc/g. 

10. The recording sheet according to Claim 7, 30 
wherein the average pore diameter of the alu- 
mina hydrate layer is from 1.5 to 8 nm, and 

the volume of pores with a radius within a 
range of ± 1 nm of the average pore radius is 
at least 45% of the total pore volume. 35 
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